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(R) - (+) -Amlodipine by means of enantiomeric separation of racemic 
Amlodipine mixture, in which, L- or D- tartaric 

acid is used as resolution agent, and organic solvent containing 2-butanone 
is used as solvent. The 2-butanone used in the present invention has the 
advantage of low b.p., low toxicity, little pollution, and the method is 
suitable for large-scale production 
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AB (S) - (-) -amlodipine I is prepared from racemic amlodipine 
by a resolution using L- {+) -tartaric acid; L- 
tartaric acid is much less expensive than the D- 
tartaric acid used in a previous method for the preparation 
of I, decreasing the cost of resolution and making resolution of I more 

amenable 

to industrial scale synthesis. 0.5-0.55 Equivalent of L- ( + ) -tartaric 
acid in DMSO is added to racemic I in DMSO and stirred overnight 
at room temperature to yield a slurry from which the precipitate is filtered; 
addition of 

methylene chloride to the filtered solution, stirring at ambient temperature 
for 40 

h, cooling to 5° and stirring for two hours yields a precipitate of the 
DMSO solvate of the L-hemitartrate salt of I. The amount of DMSO present in 
the resolution step should be between four to six times (preferably five 
times) the volume of one gram of racemic amlodipine per g of 
amlodipine resolved, and the amount of methylene chloride added 
afterwards should be one to two times the amount of DMSO present. The DMSO 
solvate of the L-hemitartrate salt of I can be converted to the hydrate of 
the L-hemitartrate salt of I by refluxing in methanol to dissolve the DMSO 
solvate followed by overnight stirring and filtration. Treatment of a 
methylene chloride solution of either the DMSO solvate of the L-hemitartrate 
salt of I or the hydrate of the L-hemitartrate salt of I with a 2 M solution 
of sodium bicarbonate in water followed by cooling to 5° and 
filtration yields I. I is prepared on gram scale by this method. 
NO HIGHLIGHTING INFORMATION PRESENT 
REFERENCE COUNT: 4 THERE ARE 4 CITED REFERENCES AVAILABLE FOR THIS 
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AB The Invention relate to the preparation of the (S) -(-) -Amlodipine and 

(R) -(+) -Amlodipine by means of enantiomeric separation of racemic Amlodipine 
mixture, in which, L- or D-tartaric acid is used as resolution agent, and 

organic 

solvent containing 2-butanone is used as solvent. The 2-butanone used in the 
present invention has the advantage of low b.p., low toxicity, little 
pollution, and the method is suitable for large-scale production 
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AB (S) -(-) -amlodipine I is prepared from racemic amlodipine by a resolution using 
L- (+) -tartaric acid; L-tartaric acid is much less expensive than the 
D-tartaric acid used in a previous method for the preparation of I, decreasing 
the cost of resolution and making resolution of I more amenable to industrial 
scale synthesis. 0.5-0.55 Equivalent of L- ( + ) -tartaric acid in DMSO is added 
to racemic I in DMSO and stirred overnight at room temperature to yield a 

slurry 

from which the precipitate is filtered; addition of methylene chloride to the 
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filtered solution, stirring at ambient temperature for 40 h, cooling to 5° 
and stirring for two hours yields a precipitate of the DMSO solvate of the 
L-hemitartrate salt of I . The amount of DMSO present in the resolution step 
should be between four to six times (preferably five times) the volume of 
one gram of racemic amlodipine per g of amlodipine resolved, and the amount 
of methylene chloride added afterwards should be one to two times the amount 
of DMSO present. The DMSO solvate of the L-hemitartrate salt of I can be 
converted to the hydrate of the L-hemitartrate salt of I by refluxing in 
methanol to dissolve the DMSO solvate followed by overnight stirring and 
filtration. Treatment of a methylene chloride solution of either the DMSO 
solvate of the L-hemitartrate salt of I or the hydrate of the 
L-hemitartrate salt of I with a 2 M solution of sodium bicarbonate in water 
followed by cooling to 5° and filtration yields I. I is prepared on 
gram scale by this method. 
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DOCUMENT TYPE: 
FILE SEGMENT: 
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NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB One aspect of the present invention relates to optically pure (s 

) -amlodipine malate. Another aspect of the present invention 
relates to (rac) -amlodipine malate. In a preferred embodiment, the 
compound is optically pure (S) -amlodipine L-malate. 

Another aspect of the present invention relates to a pharmaceutical 
composition comprising optically pure (s) -amlodipine 

malate. Another aspect of the present invention relates to a method of 
preparing optically pure (S) -amlodipine malate, 
comprising admixing optically pure (s) -amlodipine 

with malic acid. Another aspect of the present invention relates to the 
various polymorphic and solvated forms of optically pure (s) - 
amlodipine malate. In another prefered embodiment the invention 
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relates to polymorphic and solvated forms A-G. The present invention 
also relates to a method of preparing optically pure (s) - 
amlodipine malate, comprising combining a salt of optically pure 
(S) -amlodipine with a malate salt to give optically 
pure (s) -amlodipine malate. In a preferred 

embodiment, the malate salt is an optically pure L-malate salt. 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



LI ANSWER 2 OF 24 USPATFULL on STN 



ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 



PATENT ASSIGNEE (S) 



2006 : 34828 USPATFULL 
(S) -amlodipine malate 

Laughlin, Sharon M . , Hudson, MA, UNITED STATES 

Bakale, Roger, Shrewsbury, MA, UNITED STATES 

Wilkinson, Harold Scott, Westborough, MA, UNITED STATES 

Zlota, Andrei, Sharon, MA, UNITED STATES 

Sepracor Inc., Marlborough, MA, UNITED STATES (U.S. 

corporation) 



PATENT INFORMATION: 
APPLICATION INFO. : 



NUMBER 



KIND 



DATE 



US 2006030602 Al 20060209 

US 2005-82252 Al 20050316 (11) 



NUMBER 



DATE 



20040316 
20050203 



(60) 
(60) 



US 2004-554030P 
US 2005-649635P 
Utility 
APPLICATION 

FOLEY HOAG, LLP, PATENT GROUP, WORLD TRADE CENTER WEST, 
155 SEAPORT BLVD, BOSTON, MA, 02110, US 
24 
1 

67 Drawing Page(s) 
2944 



PRIORITY INFORMATION: 

DOCUMENT TYPE: 
FILE SEGMENT: 
LEGAL REPRESENTATIVE: 

NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
LINE COUNT: 
CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB One aspect of the present invention relates to optically pure (S 

) -amlodipine malate. Another aspect of the present invention 
relates to (rac) -amlodipine malate. In a preferred embodiment, the 
compound is optically pure (s) -amlodipine L-malate. 

Another aspect of the present invention relates to a pharmaceutical 
composition comprising optically pure (s) -amlodipine 

malate. Another aspect of the present invention relates to a method of 
preparing optically pure (S) -amlodipine malate, 
comprising admixing optically pure (s) -amlodipine 

with malic acid. Another aspect of the present invention relates to the 
various polymorphic and solvated forms of optically pure (s) - 
amlodipine malate. In another prefered embodiment the invention 
relates to polymorphic and solvated forms A-G. The present invention 
also relates to a method of preparing optically pure (s) - 
amlodipine malate, comprising combining a salt of optically pure 
(S) -amlodipine with a malate salt to give optically 
pure (S) -amlodipine malate. In a preferred 

embodiment, the malate salt is an optically pure L-malate salt. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention provides a process for the preparation of 

S- (-) -amlodipine from (R,S)- 

amlodipine in industrial -scale using L- (+) -tartaric 
acid/ which is much cheaper than D- (-) -tartaric 
acid. 
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amlodipine/ i.e., a nicotinic acid salt of S-(-)- 
amlodipine/ a process for preparing the same, and a 

pharmaceutical composition comprising the same as an active ingredient. 
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AB A pharmaceutical composition comprising enantiomerically pure (S 

) -amlodipine, an ARB and optional other active agents, and 
methods of treating, preventing and managing cardiovascular diseases and 
disorders, and symptoms thereof, using the composition, are disclosed. 
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AB The present invention relates to a process for the preparation of [ 

S(-) amlodipine -L ( + ) -hemi taratarte] from RS 
amlodipine base using L(+) tartaric acid in the 
presence of dimethyl sulfoxide. 
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AB The present invention provides compositions and methods for the 

treatment of central nervous system damage in a subject. More 
particularly, the invention provides a combination therapy for the 
treatment of a vaso-occlusive event, such as a stroke, comprising the 
administration to a subject of a calcium modulating agent and a 
cyclooxygenase-2 selective inhibitor. 
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chiral Amlodipine namely s(-) Amlodipine and R(+) 
Amlodipine from without isolation of a free base from with optical 
purity rank between 96-99% is described in the present invention. The 
process comprises resolving RS amlodipine base using of L(+) or D(-) 
tartaric acid to obtain salt of corresponding to the 
acid used in ee rang from 96-99%. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention relates to methods of resolving racemic amlodipine into 

enantiomerically enriched compositions by precipitation with 
tartaric acid in the presence of a non-aqueous 
solvent, such as N,N ! -dimethylacetamide . The molar ratio of 
tartaric acid: amlodipine is preferably less than 
0.25:1.0 or greater than 0.75:1.0. 
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S ( -) amlodipine-L (+) -hemi taratarte] from RS amlodipine 
base using L(+) tartaric acid in the presence of 
dimethyl sulfoxide . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
AB A process for the preparation of S(-) Amlodipine 

salts which comprises reaction of S (-) Amlodipine 

base with a solution of pharmaceutical^ acceptable acid such as benzene 
sulfonic acid, oxalic acid, maleic acid, succinic acid and p-toluene 
sulfonic acid. The reaction is carried out in the presence of an organic 
solvent at room temperature. The organic solvents include alcohols like 
ethanol methanol 2 propanol hydrocarbons like toluene and polar solvent 
like dimethyl sulfoxide. The salt is obtained by addition of water and 
isolation of the salt formed by filtration. The unique feature of the 
invention is production of S(-) Amlodipine besylate 

in good chemical yield, high enantiomeric purity and with the quality 
required for preparation of pharmaceutical composition i.e. tablet 
formulation. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



LI ANSWER 13 OF 24 
ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 



PATENT ASSIGNEE (S) 



PATENT INFORMATION: 

APPLICATION INFO. : 
RELATED APPLN. INFO. 



USPATFULL on STN 

2003 : 188528 USPATFULL 

Method of resolving amlodipine racemate 
Senanayake, Chris H., Danbury, CT, UNITED STATES 
Tanoury, Gerald J., Hudson, MA, UNITED STATES 
Wilkinson, Harold S., Marlborough, MA, UNITED STATES 
Bakale, Roger P., Shrewsbury, MA, UNITED STATES 
Zlota, Andrei A., Sharon, MA, UNITED STATES 
Sepracor, Inc., Marlborough, MA (U.S. corporation) 



NUMBER 



KIND 



DATE 



US 2003130321 Al 20030710 

US 6822099 B2 20041123 

US 2002-325686 Al 20021220 (10) 

Continuation-in-part of Ser. No. WO 2002-US33894 , filed 
on 23 Oct 2002, PENDING 



NUMBER 



DATE 



PRIORITY INFORMATION 
DOCUMENT TYPE: 
FILE SEGMENT: 
LEGAL REPRESENTATIVE 



20011024 (60) 



ONE INTERNATIONAL PLACE, BOSTON, MA, 



US 2001-346250P 
Utility 
APPLICATION 
ROPES & GRAY LLP, 
02110-2624 
29 
1 

491 

INDEXING IS AVAILABLE FOR THIS PATENT. 

The invention relates to methods of resolving racemic amlodipine into 



NUMBER OF CLAIMS 
EXEMPLARY CLAIM: 
LINE COUNT: 
CAS 
AB 



10/527, 091 



enantiomerically enriched compositions by precipitation with 

tartaric acid in the presence of a non-aqueous 

solvent, such as N, N' -dimethylacetamide . The molar ratio of 

tartaric acid: amlodipine is preferably less than 

0.25:1.0 or greater than 0.75:1.0. 
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AB Novel multi-binding compounds (agents) are disclosed which bind cell 

membrane transporters including ion channels, molecular transporters and 
ion pumps. The compounds of this invention comprise from 2 to 10 ligands 
each of which can bind to such cellular transporters to modulate the 
biological processes/functions thereof. Each of the ligands is 
covalently attached to a linker (framework) to provide for a 
multi-binding compound. The linker is selected such that the 
multi -binding compound exhibits increased modulation of the biological 
processes/functions of the transporter as compared to the aggregate of 
the individual ligand units made available for binding to the 
transporter . 
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AB The invitation provides an efficient method for the resolution of 

(R) -(+)- (formula (I)) and (S) -(-)( formula ( I I ) ) -enantiomers of 
amlodipine, where the chiral reagent for resolution is tartaric 
acid and the chiral auxiliary reagent for resolution is 
deuterated dimethyl sulphoxide (DMS0-d6) . 
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isomer of amlodipine. This compound is a potent drug for the treatment 
of hypertension while avoiding the concomitant liability of adverse 
effects associated with the administration of the racemic mixture of 
amlodipine. The S(-) isomer of amlodipine is also useful for the 
treatment of angina and such other conditions as may be related to the 
activity of S(-) amlodipine as a calcium channel 
antagonist without the concomitant liability of adverse effects 
associated with the racemic mixture of amlodipine. 
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AB The present invention is concerned with pharmaceutical compositions 

comprising a mixture of amlodipine enantiomers, which compositions have 
both anti -hypertensive and additional cardiovascular properties derived 
respectively from their calcium channel -blocking activity and their 
ability to release vascular nitric oxide (NO) . 
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AB Methods and compositions are disclosed utilizing the optically pure S(-) 

isomer of amlodipine. This compound is a potent drug for the treatment 
of hypertension while avoiding the concomitant liability of adverse 
effects associated with the administration of the racemic mixture of 
amlodipine. The S(-) isomer of amlodipine is also useful for the 
treatment of angina and such other conditions as may be related to the 
activity of s(-) amlodipine as a calcium channel 
antagonist without the concomitant liability of adverse effects 
associated with the racemic mixture of amlodipine. 
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AB A method for the separation of R- (+) - and S- (-) -isomers of amlodipine 
(I) from mixtures thereof, which comprises the reaction of the mixture 
of isomers with either L- or D-tartaric acid in an 

organic solvent containing sufficient dimethyl sulphoxide (DMSO) for the 
precipitation of, respectively, a DMSO, solvate of an L-tartate salt of 
R- (+) -amlodipine, or a DMSO solvate of a D-tartrate salt of s 
- ( - ) - amlodipine . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A method for the separation of R- (+) - and S- (-) -isomers of amlodipine 
(I) from mixtures thereof, which comprises the reaction of the mixture 
of isomers with either L- or D-tartaric acid in an 

organic solvent containing sufficient dimethyl sulphoxide (DMSO) for the 
precipitation of, respectively, a DMSO solvate of an L-tartrate salt of 
R- (+) -amlodipine, or a DMSO solvate of a D-tartrate salt of s 
- ( - ) -amlodipine . ##STR1## 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention relates to methods of resolving racemic amlodipine into 

enantiomerically enriched compositions by precipitation with 
tartaric acid in the presence of a non-aqueous 
solvent, such as N, N ' -dimethylacetamide . The molar ratio of 
tartaric acid: amlodipine is preferably less than 
0.25:1.0 or greater than 0.75:1.0. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides a feasible method for the separation of both 

(S) - ( - ) -enantiomer and (R) - (+) -enantiomer of racemic amlodipine with 
higher optically purity. The chiral reagent for separation is 
tartaric acid and the chiral auxiliary reagent is 
hexadeuterium dimethyl sulphoxide (DMSO-d . sub . 6 ) . 
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AB Methods and compositions are disclosed utilizing the optically pure S(-) 

isomer of amlodipine. This compound is a potent drug for the treatment 
of hypertension while avoiding the concomitant liability of adverse 
effects associated with the administration of the racemic mixture of 
amlodipine. The S(-) isomer of amlodipine is also useful for the 
treatment of angina and such other conditions as may be related to the 
activity of s(-) amlodipine as a calcium channel 
antagonist without the concomitant liability of adverse effects 
associated with the racemic mixture of amlodipine. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention is concerned with pharmaceutical compositions 

comprising a mixture of amlodipine enantiomers, which compositions have 
both anti -hypertensive and additional cardiovascular properties derived 
respectively from their calcium channel -blocking activity and their 
ability to release vascular nitric oxide (NO) . 
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